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(54) SMALL SEE MOTOR 

(57)Abstract: 

PURPOSE: To provide a small size motor in which drive 
coils are formed in small sizes with high precision and 
which can obtain a sufficient motor torque. 
CONSTITUTION: A small size motor 10 has a stator 
board 16 which is fixed and has drive coils 17 at least on 
one of its surfaces and a disc rotor 14 which is 
supported to rotate freely and to face the stator board 
1 6 and is so magnetized as to have a plurality of poles. 
In the small size motor like this, the drive coils 17 are 
composed of a plurality of pattern layers formed on one 
of the surfaces of the stator board by a photolithography 
method. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The small motor characterized by to be formed with the pattern of two or more layers 
which has discHike Rota equipped with the magnet which counters the stator substrate with 
which it is placed in a fixed position, and the coil for a drive is prepared in one [ at least ] field, 
and this stator substrate, and is supported pivotable, and is magnetized by the multi-electrode, 
and by which the above-mentioned coil for a drive was formed in the whole surface of the 
above-mentioned stator substrate by the photolithography method in the small motor. 
[Claim 2] The small motor according to claim 1 by which the pattern of the above-mentioned 
two or more layers is characterized by carrying out connection mutually as one group. 
[Claim 3] The small motor according to claim 1 by which the pattern of the above-mentioned 
two or more layers is divided into two or more groups, and each group's pattern is characterized 
by carrying out connection mutually. 

[Claim 4] The small motor according to claim 3 by which one group's pattern is characterized by 
being used for location detection and/or speed detection among two or more above-mentioned 
groups' patterns. 

[Claim 5] A small motor given in any of claims 1-4 which are characterized by forming the York 
layer for a magnetic-path configuration on the above-mentioned stator substrate they are. 
[Claim 6] The small motor given in any of claims 1-5 they are by which the pattern formed on 
the above-mentioned stator substrate is characterized by consisting of the magnetic substance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the small motor which has a stator substrate, 

discHike Rota, and the coil for a drive arranged by this stator substrate. 

[0002] 

[Description of the Prior Art] Conventionally, such a small motor is constituted as shown in 
drawing 16 . That is, in drawing 16 , the small motor 1 consists of the flat stator 2, bearing 3a 
and 3b prepared near the core of this stator 2, a revolving shaft 4 supported by this bearing 3a 
and 3b pivotable, and Rota 5 fixed to this revolving shaft 4. 

[0003] It consists of oil impregnation metal, lubricative resin, etc. so that this bearing 3a may 
support a revolving shaft 4 in the direction of a path, and bearing 3b is constituted as thrust 
bearing so that a revolving shaft may be supported to shaft orientations. 

[0004] Above-mentioned Rota 5 has annular Rota magnet 5a attached in the inferior surface of 
tongue while being arranged so that the whole surface (in the case of illustration top face) of a 
stator 2 may be countered. 

[0005] Here, multi-electrode magnetization of the Rota magnet 5a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0006] On the other hand, the stator 2 is equipped with stator substrate 2b laid on base 2a. This 
stator substrate 2b has circuit elements, such as two or more coils 6 for a drive arranged by the 
equiangular distance along with the circumferencial direction, and a hall device which is not 
illustrated, resistance, a capacitor, so that each magnetic pole of this Rota magnet 5a may be 
countered, while being formed by the griddle, the magnetic steel sheet, etc. so that it may act as 
fixed York for example. 

[0007] Thus, according to the constituted small motor 1, the field generated in this coil 6 for a 
drive acts to N poles each and the south pole of Rota magnet 5a by energizing to each coil 6 for 
a drive on stator substrate 2b, respectively. Thereby, Rota 5 carries out a rotation drive around 
a revolving shaft 4. 
[0008] 

[ProblemCs) to be Solved by the Invention] By the way, downsizing and miniaturization are 
advanced in all the goods fields in recent years, and the request of a miniaturization and thin- 
shapeHzing is becoming still stronger also about the small motor used as a driving source of 
various devices. 

[0009] Therefore, in miniaturizing, in the above small motors 1, thin shape-ization of the coil 6 
for a drive is especially needed, for this reason, in order to produce the thin coil for a drive, the 
coil was really fabricated at the resin base — flexible — a printed coil — it is possible to use a 
product 

[0010] However, this flexible printed coil needs to form the coil for a drive in both sides of the 
resin base with an electric conduction pattern, when it thin-shape-izes more, but in forming the 
coil for a drive in both sides, it is in the middle of manufacture, and it is necessary to reverse the 
resin base. Therefore, there is a problem that positioning of the coil for a drive to both sides of 
the resin base becomes difficult 
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[0011] On the other hand, when forming the coil for a drive only in the whole surface of the resin 
base, from the point of the width efface of an electric conduction pattern, the number of turns 
of the coil for a drive will decrease, and motor torque will fall. Moreover, when the electric 
conduction pattern was made detailed, the electric resistance of an electric conduction pattern 
increased, the current which flows the coil for a drive decreased, and there was a problem that 
motor torque will fall. 

[0012] This invention aims at offering the small motor by which sufficient motor torque was 
acquired while the coil for a drive is formed small and with high precision in view of the above 
point. 
[0013] 

[Means for Solving the Problem] The stator substrate with which the above-mentioned purpose 
is placed in a fixed position according to this invention, and the coil for a drive is prepared in one 
[ at least ] field. In the small motor which has discHike Rota equipped with the magnet which 
counters this stator substrate, and is supported pivotable, and is magnetized by the multi- 
electrode The above-mentioned coil for a drive is attained by the small motor characterized by 
being formed with the pattern of two or more layers formed in the whole surface of the above- 
mentioned stator substrate by the photolithography method. 

[0014] The small motor by this invention is desirable, and connection of the pattern of the 
above-mentioned two or more layers is mutually carried out as one group. 

[0015] The small motor by this invention is desirable, the pattern of the above-mentioned two or 
more layers is divided into two or more groups, and connection of each group's pattern is carried 
out mutually. 

[0016] The small motor by this invention is desirable, and one group's pattern is used among two 
or more above-mentioned groups' patterns for location detection and/or speed detection. 
[0017] The small motor by this invention is desirable, and the York layer for a magnetic-path 
configuration is formed on the above-mentioned stator substrate. 

[0018] The small motor by this invention is desirable, and the pattern formed on the above- 
mentioned stator substrate consists of the magnetic substance. 
[0019] 

[Function] Since the coil for a drive is formed in the whole surface of a stator substrate from 
the pattern of two or more layers formed by the photolithography method, while it is thin-shape- 
ized very much by it as compared with a flexible printed coil according to the above-mentioned 
configuration, close dimensional accuracy and positioning accuracy will be acquired very much 
about the pattern which constitutes the coil for a drive. 

[0020] When connection of the pattern of the above-mentioned two or more layers is mutually 
carried out as one group and the number of turns of the coil for a drive is the same, it is possible 
to make width of face of each pattern large, and coil resistance is reduced. Therefore, more 
drive currents can be passed in the coil for a drive. 

[0021] When the pattern of the above-mentioned two or more layers is divided into two or more 
groups and connection of each group's pattern is carried out mutually, resistance becomes 
possible [ constituting two or more sets of coils for a drive which can be reduced sharply ]. 
[0022] Since induced voltage occurs to this group's pattern with rotation of Rota when one 
group's pattern is used among two or more above-mentioned groups' patterns for location 
detection and/or speed detection, this induced voltage is detected, it processes suitably, and 
location detection and/or rotational-speed detection of Rota are performed. 

[0023] When the York layer for a magnetic-path configuration is formed on the above-mentioned 
stator substrate, the magnetic flux of the Rota magnet will pass this York layer, and a flux 
linkage with the coil for a drive increases. Therefore, the magnetic flux of the Rota magnet will 
be used further effectively, 

[0024] Since the coil for a drive is the magnetic substance and the magnetic flux of the Rota 
magnet can be brought together in this pattern when the pattern formed on the above- 
mentioned stator substrate consists of the magnetic substance, generating torque increases. 
[0025] 

[Example] Hereafter, the suitable example of this invention is explained to a detail, referring to 
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drawing 1 thru/or drawing 1 5 . In addition, since the example described below is a suitable 
example of this invention, desirable various limitation is attached technically, but especially the 
range of this invention is not restricted to these modes, as long as there is no publication of the 
purport which limits this invention in the following explanation. 

[0026] Drawing 1 and drawing 2 show the first example of the small motor by this invention. That 
is, in drawing 1 and drawing 2 . the small motor 10 consists of the flat stator 11, bearing 12 with 
which the lower part of bearing 11a formed near the core of this stator 1 1 was equipped, a 
revolving shaft 13 supported by this bearing 11a and bearing 12 pivotable, and Rota 14 fixed to 
this revolving shaft 13. 

[0027] It is constituted as thrust bearing so that the above-mentioned bearing 11a may support 
a revolving shaft 13 in the direction of a path and bearing 12 may support a revolving shaft to 
shaft orientations. 

[0028] Above-mentioned Rota 14 has annular Rota magnet 14a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 1 1 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 14, but this Rota magnet 14a may be directly 
formed of the spatter etc. to the inferior surface of tongue of Rota 1 4. Moreover, Rota 1 4 may 
be formed in a revolving shaft 13 and one. 

[0029] Here, multi-electrode magnetization of the Rota magnet 14a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0030] On the other hand, the stator 11 is equipped with the stator substrate 16 laid on the base 
15. As this stator substrate 16 is shown in drawing 3 , the coil 17 for a drive and the electrode 
18 grade are formed in that front face by the photolithography method. Here, in order that this 
stator 11 may increase the magnetic flux interlinked in the coil 17 for a drive so that the 
magnetism of Rota magnet 14a may be used effectively, it will act as York for magnetic-path 
formation by forming the field which the base 15 is formed from the magnetic substance, or 
counters the whole stator substrate 16 or Rota magnet 14a preferably from the magnetic 
substance. 

[0031] In drawing 3 , the formation process of the coil 17 for a drive to the stator substrate 16 
and electrode 18 grade is explained one by one. The first insulating layer 20 is formed in the 
front face of the stator substrate 16 in point ** and a process 1. in this case, formation of an 
insulating layer 20 — for example, Si02 Si3 N4 etc. — using it — PVD (Pysical Vapor 
Deposition) — law and CVD (Chemical Vapor Deposition) — it is performed by law etc. and resin 
coating. Moreover, when the oxide of an ingredient is an insulator like Si substrate in the stator 
substrate 16, an insulating layer 20 is formed by heating the stator substrate 16 to an elevated 
temperature in an oxidizing atmosphere. 

[0032] Then, in a process 2, the first conductive layer 21 which should serve as a coil for a drive 
and a connection pattern is formed on an insulating layer 20. In this case, a conductive layer 21 
forms conductors, such as copper, aluminum, gold, and nickel, by PVD, plating, etc. 
[0033] Next, in a process 3, from on the first conductive layer 21, the photoresist 22 which is a 
giant-molecule resin ingredient is applied, and at a process 4, the first photo mask 30 shown in 
drawing 4 is used, and it is exposed. In this case, like illustration, the first photo mask 30 is 
constituted so that it may have window parts 30a, 30b, and 30c, respectively into the parts of 
some coils 17 for a drive, a connection pattern, and an electrode 18. 

[0034] And in a process 5, the unexposed excessive photoresist 22 is removed by washing etc. 
and the part of the first conductive layer 21 exposed by removal of a photoresist 22 is removed 
by etching in a process 6. Then, at a process 7, the solvent which does not act on the first 
insulating layer 20 of the above and the first conductive layer 21 is used, and the residual 
photoresist 22 is removed. The first electric conduction pattern 23 which should constitute the 
part, connection pattern, and electrode 18 of the coil 17 for a drive which has a predetermined 
pattern in this way is formed. 

[0035] Then, in a process 8, the second insulating layer 24 is formed in the whole front face of 
the stator substrate 16 so that this first electric conduction pattern 23 may be covered. 
[0036] And in a process 9, the second photo mask 31 shown in drawing 5 is used, and window 
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part 24a for energization is formed to this second insulating layer 24. In this case, as shown in 
drawing 5 , the second photo mask 31 is constituted so that it may have window parts 31a and 
31b, respectively into the connection terminal area of each coil for a drive of the first electric 
conduction pattern 23, and the part of an electrode 18. 

[0037] Next, in a process 10, the third photo mask 32 shown in drawing 6 is used, and the 
second electric conduction pattern 25 is formed from on the second insulating layer 24 by the 
same procedure as the process 2 thru/or process 7 mentioned above. In this case, like 
illustration, the third photo mask 32 is constituted so that it may have window parts 32a, 32b, 
and 32c, respectively into the parts of some coils 17 for a drive, a connection pattern, and an 
electrode 18. 

[0038] Then, in a process 11, from on the second electric conduction pattern 25, in order to 
prevent the pattern short-circuit by adhesion of conductive dust, and oxidation of a conductive 
layer, the third insulating layer 26 for pattern protection is formed so that the whole front face of 
the stator substrate 1 6 may be covered. 

[0039] Finally in a process 12, the fourth photo mask 33 shown in drawing 7 is used, and window 
part 26a for electric supply is formed to the third insulating layer 26. In this case, the fourth 
photo mask 33 is constituted so that it may have window part 33a into the first and second 
parts of the electrode 1 8 of the electric conduction patterns 23 and 25. 
[0040] In this way, connection is carried out as six coils show the coil 17 for a drive of each 
other constituted with the first electric conduction pattern 23 and the second electric 
conduction pattern 25 to drawing 8 , respectively in the plurality by the coil pattern of the first 
electric conduction pattern 23 which laps up and down, and the second electric conduction 
pattern 25, and illustration. While the coil for a drive mutually located in the radial opposite side 
by this is connected to a serial A side besides one coil for a drive will be mutually connected 
among the coils for a drive of each phase of the three phase connected to the serial, i.e., U 
phase, V phase, and W phase, and a side besides the coil for a drive of another side will be 
connected to one of the electrodes 18, respectively, and the coil 17 for a drive of a three phase 
is constituted. 

[0041] The small motor 10 by this example is constituted as mentioned above, and as drawing 1 
and drawing 2 show, the field generated in this coil 17 for a drive acts to N poles each and the 
south pole of Rota magnet 14a by energizing from an electrode 18 to each coil 17 for a drive on 
the stator substrate 16, respectively. Thereby, Rota 14 carries out a rotation drive around a 
revolving shaft 13. 

[0042] Since the coil 1 7 for a drive is formed in the whole surface of the stator substrate 1 6 
fi^om the patterns 23 and 25 of two or more layers formed by the photolithography method one 
by one. while it is thin-shape-ized very much by it as compared with a flexible printed coil 
according to this example, close dimensional accuracy and positioning accuracy will be acquired 
very much about the pattern which constitutes the coil 17 for a drive. Therefore, property 
degradation of the motor produced by the precision fall at the time of manufacture decreases 
extremely. Moreover, since these patterns 23 and 25 are formed of conductor layers, such as 
copper, aluminum, gold, and nickel, they will consist of low resistance minutely. 
[0043] Since the coil 1 7 for a drive is formed with the patterns 23 and 25 of two or more layers 
as compared with what followed, for example, formed the coil for a drive superficially with the 
electric conduction pattern on the conventional stator substrate when the number of turns of 
the coil 17 for a drive was the same according to this example, it is possible to make large width 
efface of each patterns 23 and 25, and coil resistance is reduced. Therefore, since more drive 
currents can be passed in the coil for a drive, generating torque will increase. 
[0044] Moreover, since the number of coil turns can be made [ more ] when coil resistance is 
made the same, generating torque will increase similarly. Furthermore, it is not necessary to 
paste up or to solder the coil 17 for a drive like before, for electrical installation. Moreover, mass 
production also becomes possible by forming the pattern of a lot of coils for a drive at once like 
the case of manufacture of a semiconductor device on the base of a big stator, and cutting to 
each stator substrate afterwards. Therefore, working efficiency will be raised and cost will also 
be reduced. 
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[0045] By the way, in the above-mentioned example, the coil 1 7 for a drive consists of the 1 
group*s A coils which consisted of the first electric conduction pattern 23 and the second 
electric conduction pattern 25 which were formed by the photolithography method on the stator 
substrate 16. And as shown in drawing 9 . after forming the first group's A coil on the stator 
substrate 16, the second group's B coil is formed on the first group's A coil by repeating the 
processes 2-12 of drawing 3 . In this case, since it connects mutually and connects with an 
electrode 1 8 like the first group A who also shows each coil of the second group B to drawing 8 , 
the first group A and the second group B will be connected as shown in drawing 10 as a whole. 
[0046] Here, as each coil of each phase, i.e.. U phase, V phase, and W phase is shown in the 
equal circuit of drawing 1 1 , two coils, the first group each other connected to a serial, 
respectively and the second group, will be further connected to Juxtaposition. Thereby, the coil in 
each phase becomes half resistance as compared with the case where it is shown in drawing 8 . 
Therefore, according to the coil for a drive equipped with the coil of the first group A and the 
second group B by which the laminating was carried out, even if it narrows width of face of a 
pattern and makes [ many ] the number of turns, coil resistance will be pushed low and big 
torque will be acquired by that of ********. 

[0047] Moreover, when it has the coil of the first group A and the second group B by which the 
laminating was carried out as mentioned above, the first group A is connected to an electrode 18 
like the case of drawing 8 . As it uses as a coil for a drive and the second group B is connected 
to electrode with an another electrode 18, you may make it detect the induced voltage 
generated in the second group B with rotation of Rota 14 by using this another electrode as a 
detection electrode. In this case, rotation location detection and/or rotational-speed detection 
of Rota 14 are performed by detecting the electrical potential difference generated in the second 
group B. 

[0048] Furthermore, since this second group's B pattern is detailed, rotation location detection 
and/or rotational-speed detection of Rota 14 are more highly precise, and are performed. And 
since this second group's B pattern is arranged corresponding to the perimeter of Rota 1 4, full- 
time detection is also attained. 

[0049] Drawing 12 shows the second example of the small motor by this invention. That is, in 
drawing 12 , the small motor 40 consists of the flat stator 41, bearing 42 with which the lower 
part of bearing 41a formed near the core of this stator 41 was equipped, a revolving shaft 43 
supported by this bearing 41a and bearing 42 pivotable, and Rota 44 fixed to this revolving shaft 
43. 

[0050] It is constituted as thrust bearing so that the above-mentioned bearing 41a may support 
a revolving shaft 43 in the direction of a path and bearing 42 may support a revolving shaft to 
shaft orientations. 

[0051] Above-mentioned Rota 44 has annular Rota magnet 44a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 41 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 44, but this Rota magnet 44a may be directly 
formed of the spatter etc. to the inferior surface of tongue of Rota 44. Moreover, Rota 44 may 
be formed in a revolving shaft 43 and one. 

[0052] Here, multi-electrode magnetization of the Rota magnet 44a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0053] On the other hand, the stator 41 is equipped with the stator yoke 46 which consists of 
the magnetic substance prepared on the base 45, and the stator substrate 47 formed on it As 
this stator substrate 47 is shown in drawing 3 like the stator substrate 16 mentioned above, the 
coil 48 for a drive, the electrode (not shown), etc. are formed in that front face by the 
photolithography method. 

[0054] In this case, since the base 45 and the stator substrate 47 of a stator 41 consist of non- 
magnetic material, they, need to use the magnetism of Rota magnet 44a effectively, and need to 
increase the magnetic flux interlinked in the coil 47 for a drive. For this reason, the stator yoke 
46 which consists of the magnetic substance is formed. 

[0055] Moreover, you may make it the stator substrate 47 equip the bottom of the first 
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insulating layer 50 with a magnetic layer 49, as shown in drawing 13 instead of forming the 
above-mentioned stator yoke 46, 

[0056] Here, formation processes, such as a magnetic layer to the stator substrate 47 in drawing 
12 , the coil 48 for a drive, and an electrode, are explained one by one using drawing 13 . In point 
** and a process 1, the magnetic layer 49 which acts on the front face of the stator substrate 
47 as a back yoke is formed. Formation of this magnetic layer 49 is performed by PVD etc. in the 
magnetic substance, such as nickel and a soft ferrite. Next, the first insulating layer 50 is formed 
in the front face of the stator substrate 47 in a process 2. in this case, formation of an insulating 
layer 50 — for example, Si02 Si3 N4 etc. — it is used and is performed by PVD, a CVD method, 
etc. and resin coating. Moreover, when the oxide of an ingredient is an insulator like Si substrate 
in the stator substrate 47, an insulating layer 50 may be formed by heating the stator substrate 
47 to an elevated temperature in an oxidizing atmosphere. 

[0057] Then, in a process 3. the first conductive layer 51 which should serve as a coil for a drive 
and a connection pattern is formed from on an insulating layer 50. In this case, a conductive 
layer 51 is formed of PVD, plating, etc. in conductors, such as copper, aluminum, gold, and nickel. 

[0058] Next, in a process 4, from on the first conductive layer 51, the photoresist 52 which is a 
giant-molecule resin ingredient is applied, and at a process 5, the first photo mask 30 shown in 
drawing 4 is used, and it is exposed. 

[0059] And in a process 6, the unexposed excessive photoresist 52 is removed by washing etc. 
and the part of the first conductive layer 51 exposed by removal of a photoresist 52 is removed 
by etching in a process 7. Then, at a process 8, the solvent which does not act on the first 
insulating layer 50 of the above and the first conductive layer 51 is used, and the residual 
photoresist 52 is removed. The first electric conduction pattern 53 which should constitute the 
part connection pattern, and electrode of the coil 48 for a drive which has a predetermined 
pattern in this way will be formed. 

[0060] Then, in a process 9, the second insulating layer 54 is formed in the whole front face of 
the stator substrate 47 so that this first electric conduction pattern 53 may be covered. 
[0061] And in a process 10, the second photo mask 31 shown in drawing 5 is used, and window 
part 54a for energization is formed to this second insulating layer 54. 

[0062] Next, in a process 11, the third photo mask 32 shown in drawing 6 is used, and the 
second electric conduction pattern 55 is formed from on the second insulating layer 54 by the 
same procedure as the process 3 thru/or process 8 mentioned above. 

[0063] Then, in a process 12, from on the second electric conduction pattern 55, in order to 
prevent the pattern short-circuit by adhesion of conductive dust, and oxidation of a conductive 
layer, the third insulating layer 56 for pattern protection is formed so that the whole front face of 
the stator substrate 47 may be covered. 

[0064] Finally in a process 13, the fourth photo mask 33 shown in drawing 7 is used, and window 
part 56a for electric supply is formed to the third insulating layer 56. 

[0065] In this way, connection is carried out as six coils show the coil 48 for a drive of each 
other constituted with the first electric conduction pattern 53 and the second electric 
conduction pattern 55 to drawing 8 , respectively in the plurality by the coil pattern of the first 
electric conduction pattern 53 which laps up and down, and the second electric conduction 
pattern 55, and illustration. While the coil for a drive mutually located in the radial opposite side 
by this is connected to a serial A side besides one coil for a drive will be mutually connected 
among the coils for a drive of each phase of the three phase connected to the serial, i.e., U 
phase, V phase, and W phase, and a side besides the coil for a drive of another side will be 
connected to one of the electrodes 18, respectively, and the coil 47 for a drive of a three phase 
is constituted. 

[0066] According to the small motor 40 of such a configuration, the field generated in this coil 47 
for a drive acts to N poles each and the south pole of Rota magnet 44a by energizing from an 
electrode to each coil 47 for a drive on the stator substrate 47, respectively. Thereby, Rota 44 
carries out a rotation drive around a revolving shaft 43. 

[0067] Furthermore, when the magnetic layer 49 formed on the stator yoke 46 arranged in the 
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bottom of the stator substrate 47 or the stator substrate 47 acts as a back yoke, the magnetic 
flux of Rota magnet 44a will be used effectively. In addition, to the case of a magnetic layer 49, 
since the gap between a back yoke and rotary magnet 44a is more narrow, a flux linkage with the 
coil of Rota magnet 44a will increase further. 

[0068] Like the stator substrate shown in drawing 9 also in this case, after forming the first 
group's A coil on the stator substrate 47, as shown in drawing 14 , the second group's B coil may 
be formed on the first group's A coil by repeating the processes 3-13 of drawing 13 . 
[0069] Thereby, when two coils, the first group by whom each coil of each phase, Le., U phase, V 
phase, and W phase is mutually connected to a serial, respectively, and the second group, are 
further connected to juxtaposition, the coil in each phase becomes half resistance as compared 
with the case of only the first group's A coil. Moreover, only the second group's B coil is 
connected to an electrode other than the electrode to which driver voltage is impressed, and by 
using this another electrode as a detection electrode, when detecting the induced voltage 
generated in the second group B with rotation of Rota 44. rotation location detection and/or 
rotational-speed detection of Rota 44 are performed, for example. 

[0070] Drawing 1 5 shows the third example of the small motor by this invention. That is. in 
drawing 15 , the small motor 60 consists of the flat stator 61, bearing 62a and 62b which it had 
near the core of this stator 61. a revolving shaft 63 supported by this bearing 62a and 62b 
pivotable, and Rota 64 fixed to this revolving shaft 63. 

[0071] It is constituted as thrust bearing so that the above-mentioned bearing 62a may support 
a revolving shaft 63 in the direction of a path and bearing 62b may support a revolving shaft to 
shaft orientations. The small motor 60 by this example is a different configuration in the small 
motor 10 which showed only the point of having this bearing 62a to drawing 1 and drawing 2 . 
[0072] Above-mentioned Rota 64 has annular Rota magnet 64a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 61 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 64, but this Rota magnet 64a may be directly 
formed of the spatter etc. to the inferior surface of tongue of Rota 64. Moreover, Rota 64 may 
be formed in a revolving shaft 63 and one. 

[0073] Here, multi-electrode magnetization of the Rota magnet 64a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0074] On the other hand, the stator 61 is equipped with the stator substrate 66 laid on the base 
65. As this stator substrate 66 is shown in drawing 3 , the coil 67 for a drive, the electrode (not 
shown), etc. are formed in that front face by the photolithography method. Here, in order that 
this stator 61 may increase the magnetic flux interlinked in the coil 67 for a drive so that the 
magnetism of Rota magnet 64a may be used effectively, it will act as York for magnetic-path 
formation by forming the field which the base 65 is formed from the magnetic substance, or 
counters the whole stator substrate 66 or Rota magnet 64a preferably from the magnetic 
substance. 

[0075] According to the small motor 60 of such a configuration, the field generated in this coil 67 
for a drive acts to N poles each and the south pole of Rota magnet 64a by energizing from an 
electrode to each coil 67 for a drive on the stator substrate 66, respectively. Thereby, Rota 64 
carries out a rotation drive around a revolving shaft 63. 

[0076] Here, since the coil 67 for a drive on the stator substrate 66 is formed by the 
photolithography method, its dimensional accuracy and positioning accuracy of a coil coil are 
very high, therefore its property degradation of the motor produced by the precision fall at the 
time of manufacture decreases extremely. Moreover, since the mutual connection of the coil 67 
for a drive and the connection to an electrode are formed in the coil 67 for a drive, and 
coincidence by the photolithography method and adhesion of a up to [ the stator substrate 66 of 
the coil 67 for a drive ] and the soldering activity over the electrode of a coil coil terminal are 
unnecessary, working efficiency will improve and assembly cost will be reduced sharply. 
[0077] In this case, since the coil 67 for a drive is constituted by the pattern of the bilayer of 
the first electric conduction pattern 23 and the second electric conduction pattern 25. as 
compared with the case of a flexible printed coil, the width of face of a pattern is formed widely 
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conventionally. Therefore, since coil resistance is reduced, it is possible to pass a big drive 
current For this reason, sufficient torque will be acquired. 

[0078] In addition, in the above-mentioned example, although the coil for a drive consists of coils 
of one group or two groups by whom the laminating was done, not only this but the coil for a 
drive may consist of two or more groups' coils by carrying out the laminating of the third and 
fourth group's coil further. By this, when each group's coil is mutually connected to Juxtaposition, 
the combined-resistance value of a coil will be reduced further. 

[0079] Moreover, rotation location detection and/or rotational-speed detection of Rota 64 may 
be made to be performed by connecting only the coil of one group in two or more groups* coil to 
another electrode, and detecting the induced voltage generated in the coil of groups involved. 



[Effect of the Invention] As stated above, while being formed small [ the coil for a drive ], and 
with high precision according to this invention, the extremely excellent small motor by which 
sufficient motor torque was acquired will be offered. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the small motor which has a stator substrate, 
discHike Rota, and the coil for a drive arranged by this stator substrate. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, such a small motor is constituted as shown in 
drawing 16 . That is, in drawing 16 , the small motor 1 consists of the flat stator 2, bearing 3a 
and 3b prepared near the core of this stator 2, a revolving shaft 4 supported by this bearing 3a 
and 3b pivotable, and Rota 5 fixed to this revolving shaft 4. 

[0003] It consists of oil impregnation metal, lubricative resin, etc. so that this bearing 3a may 
support a revolving shaft 4 in the direction of a path, and bearing 3b is constituted as thrust 
bearing so that a revolving shaft may be supported to shaft orientations. 

[0004] Above-mentioned Rota 5 has annular Rota magnet 5a attached in the inferior surface of 
tongue while being arranged so that the whole surface (in the case of illustration top face) of a 
stator 2 may be countered. 

[0005] Here, multi-electrode magnetization of the Rota magnet 5a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0006] On the other hand, the stator 2 is equipped with stator substrate 2b laid on base 2a. This 
stator substrate 2b has circuit elements, such as two or more coils 6 for a drive arranged by the 
equiangular distance along with the circumferencial direction, and a hall device which is not 
illustrated, resistance, a capacitor, so that each magnetic pole of this Rota magnet 5a may be 
countered, while being formed by the griddle, the magnetic steel sheet, etc. so that it may act as 
fixed York for example. 

[0007] Thus, according to the constituted small motor 1, the field generated in this coil 6 for a 
drive acts to N poles each and the south pole of Rota magnet 5a by energizing to each coil 6 for 
a drive on stator substrate 2b, respectively. Thereby, Rota 5 carries out a rotation drive around 
a revolving shaft 4. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, while being formed small [ the coil for a drive ], and 
with high precision according to this invention, the extremely excellent small motor by which 
sufficient motor torque was acquired will be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, downsizing and miniaturization are 
advanced in all the goods fields in recent years, and the request of a miniaturization and thin- 
shapeHzing is becoming still stronger also about the small motor used as a driving source of 
various devices. 

[0009] Therefore, in miniaturizing, in the above small motors 1, thin shape-ization of the coil 6 
for a drive is especially needed, for this reason, in order to produce the thin coil for a drive, the 
coil was really fabricated at the resin base — flexible — a printed coil — it is possible to use a 
product 

[0010] However, this flexible printed coil needs to form the coil for a drive in both sides of the 
resin base with an electric conduction pattern, when it thin-shape-izes more, but in forming the 
coil for a drive in both sides, it is in the middle of manufacture, and it is necessary to reverse the 
resin base. Therefore, there is a problem that positioning of the coil for a drive to both sides of 
the resin base becomes difTicult. 

[001 1] On the other hand, when forming the coil for a drive only in the whole surface of the resin 
base, from the point of the width efface of an electric conduction pattern, the number of turns 
of the coil for a drive will decrease, and motor torque will fall. Moreover, when the electric 
conduction pattern was made detailed, the electric resistance of an electric conduction pattern 
increased, the current which flows the coil for a drive decreased, and there was a problem that 
motor torque will fall. 

[0012] This invention aims at offering the small motor by which sufficient motor torque was 
acquired while the coil for a drive is formed small and with high precision in view of the above 
point. 
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MEANS 



[Means for Solving the Problem] The stator substrate with which the above-mentioned purpose 
is placed in a fixed position according to this invention, and the coil for a drive is prepared in one 
[ at least ] field. In the small motor which has disc-like Rota equipped with the magnet which 
counters this stator substrate, and is supported pivotable, and is magnetized by the multi- 
electrode The above-mentioned coil for a drive is attained by the small motor characterized by 
being formed with the pattern of two or more layers formed in the whole surface of the above- 
mentioned stator substrate by the photolithography method. 

[0014] The small motor by this invention is desirable, and connection of the pattern of the 
above-mentioned two or more layers is mutually carried out as one group. 

[0015] The small motor by this invention is desirable, the pattern of the above-mentioned two or 
more layers is divided into two or more groups, and connection of each group's pattern is carried 
out mutually. 

[0016] The small motor by this invention is desirable, and one group's pattern is used among two 
or more above— mentioned groups' patterns for location detection and/or speed detection. 
[001 7] The small motor by this invention is desirable, and the York layer for a magnetic-path 
configuration is formed on the above-mentioned stator substrate. 

[0018] The small motor by this invention is desirable, and the pattern formed on the above- 
mentioned stator substrate consists of the magnetic substance. 
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OPERATION 



[Function] Since the coil for a drive is formed in the whole surface of a stator substrate from 
the pattern of two or more layers formed by the photolithography method, while it is thin-shape- 
ized very much by it as compared with a flexible printed coil according to the above-mentioned 
configuration, close dimensional accuracy and positioning accuracy will be acquired very much 
about the pattern which constitutes the coil for a drive. 

[0020] When connection of the pattern of the above-mentioned two or more layers is mutually 
carried out as one group and the number of turns of the coil for a drive is the same, it is possible 
to make width efface of each pattern large, and coil resistance is reduced. Therefore, more 
drive currents can be passed in the coil for a drive. 

[0021] When the pattern of the above-mentioned two or more layers is divided into two or more 
groups and connection of each group's pattern is carried out mutually, resistance becomes 
possible [ constituting two or more sets of coils for a drive which can be reduced sharply ]. 
[0022] Since induced voltage occurs to this group's pattern with rotation of Rota when one 
group's pattern is used among two or more above-mentioned groups' patterns for location 
detection and/or speed detection, this induced voltage is detected, it processes suitably, and 
location detection and/or rotational-speed detection of Rota are performed. 

[0023] When the York layer for a magnetic-path configuration is formed on the above-mentioned 
stator substrate, the magnetic flux of the Rota magnet will pass this York layer, and a flux 
linkage with the coil for a drive increases. Therefore, the magnetic flux of the Rota magnet will 
be used further effectively. 

[0024] Since the coil for a drive is the magnetic substance and the magnetic flux of the Rota 
magnet can be brought together in this pattern when the pattern formed on the above- 
mentioned stator substrate consists of the magnetic substance, generating torque increases. 
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EXAMPLE 



[Example] Hereafter, the suitable example of this invention is explained to a detail, referring to 
drawing 1 thru/or drawing 15 . In addition, since the example described below is a suitable 
example of this invention, desirable various limitation is attached technically, but especially the 
range of this invention is not restricted to these modes, as long as there is no publication of the 
purport which limits this invention in the following explanation. 

[0026] Drawing 1 and drawing 2 show the first example of the small motor by this invention. That 
is, in drawing 1 and drawing 2 , the small motor 10 consists of the flat stator 1 1, bearing 12 with 
which the lower part of bearing 11a formed near the core of this stator 1 1 was equipped, a 
revolving shaft 13 supported by this bearing 11a and bearing 12 pivotable, and Rota 14 fixed to 
this revolving shaft 13. 

[0027] It is constituted as thrust bearing so that the above-mentioned bearing 11a may support 
a revolving shaft 13 in the direction of a path and bearing 12 may support a revolving shaft to 
shaft orientations. 

[0028] Above-mentioned Rota 14 has annular Rota magnet 14a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 1 1 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 14, but this Rota magnet 14a may be directly 
formed of the spatter etc. to the inferior surface of tongue of Rota 14. Moreover, Rota 14 may 
be formed in a revolving shaft 13 and one. 

[0029] Here, multi-electrode magnetization of the Rota magnet 14a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0030] On the other hand, the stator 11 is equipped with the stator substrate 16 laid on the base 
15. As this stator substrate 16 is shown in drawing 3 , the coil 17 for a drive and the electrode 
18 grade are formed in that front face by the photolithography method. Here, in order that this 
stator 11 may increase the magnetic flux interlinked in the coil 17 for a drive so that the 
magnetism of Rota magnet 14a may be used effectively, it will act as York for magnetic-path 
formation by forming the field which the base 15 is formed from the magnetic substance, or 
counters the whole stator substrate 1 6 or Rota magnet 1 4a preferably from the magnetic 
substance. 

[0031] In drawing 3 , the formation process of the coil 17 for a drive to the stator substrate 16 
and electrode 18 grade is explained one by one. The first insulating layer 20 is formed in the 
front face of the stator substrate 16 in point ** and a process 1. in this case, formation of an 
insulating layer 20 — for example, Si02 Si3 N4 etc. — using it — PVD (Pysical Vapor 
Deposition) — law and CVD (Chemical Vapor Deposition) — it is performed by law etc. and resin 
coating. Moreover, when the oxide of an ingredient is an insulator like Si substrate in the stator 
substrate 16, an insulating layer 20 is fornried by heating the stator substrate 16 to an elevated 
temperature in an oxidizing atmosphere. 

[0032] Then, in a process 2, the first conductive layer 21 which should serve as a coil for a drive 
and a connection pattern is formed on an insulating layer 20. In this case, a conductive layer 21 
forms conductors, such as copper, aluminum, gold, and nickel, by PVD, plating, etc. 
[0033] Next, in a process 3, from on the first conductive layer 21, the photoresist 22 which is a 
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giant-molecule resin ingredient is applied, and at a process 4, the first photo mask 30 shown in 
drawing 4 is used, and it is exposed. In this case, like illustration, the first photo mask 30 is 
constituted so that it may have window parts 30a, 30b, and 30c, respectively into the parts of 
some coils 17 for a drive, a connection pattern, and an electrode 18. 

[0034] And in a process 5, the unexposed excessive photoresist 22 is removed by washing etc, 
and the part of the first conductive layer 21 exposed by removal of a photoresist 22 is removed 
by etching in a process 6. Then, at a process 7, the solvent which does not act on the first 
insulating layer 20 of the above and the first conductive layer 21 is used, and the residual 
photoresist 22 is removed. The first electric conduction pattern 23 which should constitute the 
part connection pattern, and electrode 18 of the coil 17 for a drive which has a predetermined 
pattern in this way is formed. 

[0035] Then, in a process 8, the second insulating layer 24 is formed in the whole front face of 
the stator substrate 16 so that this first electric conduction pattern 23 may be covered. 
[0036] And in a process 9. the second photo mask 31 shown in drawing 5 is used, and window 
part 24a for energization is formed to this second insulating layer 24. In this case, as shown in 
drawing 5 , the second photo mask 31 is constituted so that it may have window parts 31a and 
31b, respectively into the connection terminal area of each coil for a drive of the first electric 
conduction pattern 23, and the part of an electrode 18. 

[0037] Next, in a process 10, the third photo mask 32 shown in drawing 6 is used, and the 
second electric conduction pattern 25 is formed from on the second insulating layer 24 by the 
same procedure as the process 2 thru/or process 7 mentioned above. In this case, like 
illustration, the third photo mask 32 is constituted so that it may have window parts 32a. 32b. 
and 32c, respectively into the parts of some coils 1 7 for a drive, a connection pattern, and an 
electrode 18. 

[0038] Then, in a process 1 1 , from on the second electric conduction pattern 25, in order to 
prevent the pattern short-circuit by adhesion of conductive dust, and oxidation of a conductive 
layer, the third insulating layer 26 for pattern protection is formed so that the whole front face of 
the stator substrate 1 6 may be covered. 

[0039] Finally in a process 12, the fourth photo mask 33 shown in drawing 7 is used, and window 
part 26a for electric supply is formed to the third insulating layer 26. In this case, the fourth 
photo mask 33 is constituted so that it may have window part 33a into the first and second 
parts of the electrode 18 of the electric conduction patterns 23 and 25. 
[0040] In this way, connection is carried out as six coils show the coil 17 for a drive of each 
other constituted with the first electric conduction pattern 23 and the second electric 
conduction pattern 25 to drawing 8 , respectively in the plurality by the coil pattern of the first 
electric conduction pattern 23 which laps up and down, and the second electric conduction 
pattern 25. and illustration. While the coil for a drive mutually located in the radial opposite side 
by this is connected to a serial A side besides one coil for a drive will be mutually connected 
among the coils for a drive of each phase of the three phase connected to the serial, i.e., U 
phase, V phase, and W phase, and a side besides the coil for a drive of another side will be 
connected to one of the electrodes 18, respectively, and the coil 17 for a drive of a three phase 
is constituted. 

[0041] The small motor 10 by this example is constituted as mentioned above, and as drawing 1 
and drawing 2 show, the field generated in this coil 17 for a drive acts to N poles each and the 
south pole of Rota magnet 14a by energizing from an electrode 18 to each coil 17 for a drive on 
the stator substrate 16. respectively. Thereby. Rota 14 carries out a rotation drive around a 
revolving shaft 13. 

[0042] Since the coil 17 for a drive is formed in the whole surface of the stator substrate 16 
from the patterns 23 and 25 of two or more layers formed by the photolithography method one 
by one, while it is thin-shape-ized very much by it as compared with a flexible printed coil 
according to this example, close dimensional accuracy and positioning accuracy will be acquired 
very much about the pattern which constitutes the coil 17 for a drive. Therefore, property 
degradation of the motor produced by the precision fall at the time of manufacture decreases 
extremely. Moreover, since these patterns 23 and 25 are formed of conductor layers, such as 
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copper, aluminum, gold, and nickel, they will consist of low resistance minutely. 
[0043] Since the coil 17 for a drive is formed with the patterns 23 and 25 of two or more layers 
as compared with what followed, for example, formed the coil for a drive superficially with the 
electric conduction pattern on the conventional stator substrate when the number of turns of 
the coil 17 for a drive was the same according to this example, it is possible to make large width 
efface of each patterns 23 and 25, and coil resistance is reduced. Therefore, since more drive 
currents can be passed in the coil for a drive, generating torque will increase. 
[0044] Moreover, since the number of coil turns can be made [ more ] when coil resistance is 
made the same, generating torque will increase similarly. Furthermore, it is not necessary to 
paste up or to solder the coil 17 for a drive like before, for electrical installation. Moreover, mass 
production also becomes possible by forming the pattern of a lot of coils for a drive at once like 
the case of manufacture of a semiconductor device on the base of a big stator, and cutting to 
each stator substrate afterwards. Therefore, working efficiency will be raised and cost will also 
be reduced. 

[0045] By the way, in the above-mentioned example, the coil 17 for a drive consists of the 1 
' group's A coils which consisted of the first electric conduction pattern 23 and the second 
electric conduction pattern 25 which were formed by the photolithography method on the stator 
substrate 16. And as shown in drawing 9 , after forming the first group's A coil on the stator 
substrate 16, the second group's B coil is formed on the first group's A coil by repeating the 
processes 2-12 of drawing 3 . In this case, since it connects mutually and connects with an 
electrode 18 like the first group A who also shows each coil of the second group B to drawing 8 , 
the first group A and the second group B will be connected as shown in drawing 10 as a whole. 
[0046] Here, as each coil of each phase, i.e., U phase, V phase, and W phase is shown in the 
equal circuit of drawing 1 1 , two coils, the first group each other connected to a serial, 
respectively and the second group, will be further connected to Juxtaposition. Thereby, the coil in 
each phase becomes half resistance as compared with the case where it is shown in drawing 8 . 
Therefore, according to the coil for a drive equipped with the coil of the first group A and the 
second group B by which the laminating was carried out, even if it narrows width of face of a 
pattern and makes [ many ] the number of turns, coil resistance will be pushed low and big 
torque will be acquired by that of ********. 

[0047] Moreover, when it has the coil of the first group A and the second group B by which the 
laminating was carried out as mentioned above, the first group A is connected to an electrode 1 8 
like the case of drawing 8 . As it uses as a coil for a drive and the second group B is connected 
to electrode with an another electrode 18, you may make it detect the induced voltage 
generated in the second group B with rotation of Rota 14 by using this another electrode as a 
detection electrode. In this case, rotation location detection and/or rotational-speed detection 
of Rota 1 4 are performed by detecting the electrical potential difference generated in the second 
group B. 

[0048] Furthermore, since this second group's B pattern is detailed, rotation location detection 
and/or rotational-speed detection of Rota 14 are more highly precise, and are performed. And 
since this second group's B pattern is arranged corresponding to the perimeter of Rota 14, full- 
time detection is also attained. 

[0049] Drawing 12 shows the second example of the small motor by this invention. That is, in 
drawing 12 , the small motor 40 consists of the flat stator 41, bearing 42 with which the lower 
part of bearing 41a formed near the core of this stator 41 was equipped, a revolving shaft 43 
supported by this bearing 41a and bearing 42 pivotable, and Rota 44 fixed to this revolving shaft 
43. 

[0050] It is constituted as thrust bearing so that the above-mentioned bearing 41a may support 
a revolving shaft 43 in the direction of a path and bearing 42 may support a revolving shaft to 
shaft orientations. 

[0051] Above-mentioned Rota 44 has annular Rota magnet 44a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 41 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 44, but this Rota magnet 44a may be directly 
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formed of the spatter etc. to the inferior surface of tongue of Rota 44. Moreover. Rota 44 may 
be formed in a revolving shaft 43 and one. 

[0052] Here, multi-electrode magnetization of the Rota magnet 44a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0053] On the other hand, the stator 41 is equipped with the stator yoke 46 which consists of 
the magnetic substance prepared on the base 45, and the stator substrate 47 formed on it As 
this stator substrate 47 is shown in drawing 3 like the stator substrate 16 mentioned above, the 
coil 48 for a drive, the electrode (not shown), etc. are formed in that front face by the 
photolithography method. 

[0054] In this case, since the base 45 and the stator substrate 47 of a stator 41 consist of non- 
magnetic material, they need to use the magnetism of Rota magnet 44a effectively, and need to 
increase the magnetic flux interlinked in the coil 47 for a drive. For this reason, the stator yoke 

46 which consists of the magnetic substance is formed. 

[0055] Moreover, you may make it the stator substrate 47 equip the bottom of the first 
insulating layer 50 with a magnetic layer 49, as shown in drawing 13 instead of forming the 
above-mentioned stator yoke 46. 

[0056] Here, formation processes, such as a magnetic layer to the stator substrate 47 in drawing 
12 , the coil 48 for a drive, and an electrode, are explained one by one using drawing 13 . In point 
** and a process 1. the magnetic layer 49 which acts on the front face of the stator substrate 

47 as a back yoke is formed. Formation of this magnetic layer 49 is performed by PVD etc. in the 
magnetic substance, such as nickel and a soft ferrite. Next, the first insulating layer 50 is formed 
in the front face of the stator substrate 47 in a process 2. in this case, formation of an insulating 
layer 50 — for example, Si02 Si3 N4 etc. — it is used and is performed by PVD, a CVD method, 
etc. and resin coating. Moreover, when the oxide of an ingredient is an insulator like Si substrate 
in the stator substrate 47, an insulating layer 50 may be formed by heating the stator substrate 
47 to an elevated temperature in an oxidizing atmosphere. 

[0057] Then, in a process 3, the first conductive layer 51 which should serve as a coil for a drive 
and a connection pattern is formed from on an insulating layer 50. In this case, a conductive 
layer 51 is formed of PVD, plating, etc. in conductors, such as copper, aluminum, gold, and nickel. 

[0058] Next, in a process 4. from on the first conductive layer 51, the photoresist 52 which is a 
giant-molecule resin ingredient is applied, and at a process 5, the first photo mask 30 shown in 
drawing 4 is used, and it is exposed. 

[0059] And in a process 6, the unexposed excessive photoresist 52 is removed by washing etc. 
and the part of the first conductive layer 51 exposed by removal of a photoresist 52 is removed 
by etching in a process 7. Then, at a process 8, the solvent which does not act on the first 
insulating layer 50 of the above and the first conductive layer 51 is used, and the residual 
photoresist 52 is removed. The first electric conduction pattern 53 which should constitute the 
part, connection pattern, and electrode of the coil 48 for a drive which has a predetermined 
pattern in this way will be formed. 

[0060] Then, in a process 9, the second insulating layer 54 is formed in the whole front face of 
the stator substrate 47 so that this first electric conduction pattern 53 may be covered. 
[0061] And in a process 10, the second photo mask 31 shown in drawing 5 is used, and window 
part 54a for energization is formed to this second insulating layer 54. 
[0062] Next, in a process 11, the third photo mask 32 shown in drawing 6 is used, and the 
second electric conduction pattern 55 is formed from on the second insulating layer 54 by the 
same procedure as the process 3 thru/or process 8 mentioned above, 

[0063] Then, in a process 12, from on the second electric conduction pattern 55, in order to 
prevent the pattern short-circuit by adhesion of conductive dust, and oxidation of a conductive 
layer, the third insulating layer 56 for pattern protection is formed so that the whole front face of 
the stator substrate 47 may be covered. 

[0064] Finally in a process 13, the fourth photo mask 33 shown in drawing 7 is used, and window 
part 56a for electric supply is formed to the third insulating layer 56. 

[0065] In this way, connection is carried out as six coils show the coil 48 for a drive of each 
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Other constituted with the first electric conduction pattern 53 and the second electric 
conduction pattern 55 to drawing 8 , respectively in the plurality by the coil pattern of the first 
electric conduction pattern 53 which laps up and down, and the second electric conduction 
pattern 55, and illustration. While the coil for a drive mutually located in the radial opposite side 
by this is connected to a serial A side besides one coil for a drive will be mutually connected 
among the coils for a drive of each phase of the three phase connected to the serial, i.e.. U 
phase, V phase, and W phase, and a side besides the coil for a drive of another side will be 
connected to one of the electrodes 1 8, respectively, and the coil 47 for a drive of a three phase 
is constituted. 

[0066] According to the small motor 40 of such a configuration, the field generated in this coil 47 
for a drive acts to N poles each and the south pole of Rota magnet 44a by energizing from an 
electrode to each coil 47 for a drive on the stator substrate 47, respectively. Thereby, Rota 44 
carries out a rotation drive around a revolving shaft 43. 

[0067] Furthermore, when the magnetic layer 49 formed on the stator yoke 46 arranged in the 
bottom of the stator substrate 47 or the stator substrate 47 acts as a back yoke, the magnetic 
flux of Rota magnet 44a will be used effectively. In addition, to the case of a magnetic layer 49, 
since the gap between a back yoke and rotary magnet 44a is more narrow, a flux linkage with the 
coil of Rota magnet 44a will increase further. 

[0068] Like the stator substrate shown in drawing 9 also in this case, after forming the first 
group's A coil on the stator substrate 47, as shown in drawing 14 , the second group's B coil may 
be formed on the first group's A coil by repeating the processes 3-13 of drawing 13 . 
[0069] Thereby, when two coils, the first group by whom each coil of each phase, i.e.. U phase, V 
phase, and W phase is mutually connected to a serial, respectively, and the second group, are 
further connected to juxtaposition, the coil in each phase becomes half resistance as compared 
with the case of only the first group's A coil. Moreover, only the second group's B coil is 
connected to an electrode other than the electrode to which driver voltage is impressed, and by 
using this another electrode as a detection electrode, when detecting the induced voltage 
generated in the second group B with rotation of Rota 44, rotation location detection and/or 
rotational-speed detection of Rota 44 are performed, for example. 

[0070] Drawing 15 shows the third example of the small motor by this invention. That is, in 
drawing 1 5 , the small motor 60 consists of the flat stator 61, bearing 62a and 62b which it had 
near the core of this stator 61. a revolving shaft 63 supported by this bearing 62a and 62b 
pivotable, and Rota 64 fixed to this revolving shaft 63. 

[0071] It is constituted as thrust bearing so that the above-mentioned bearing 62a may support 
a revolving shaft 63 in the direction of a path and bearing 62b may support a revolving shaft to 
shaft orientations. The small motor 60 by this example is a different configuration in the small 
motor 10 which showed only the point of having this bearing 62a to drawing 1 and drawing 2 . 
[0072] Above-mentioned Rota 64 has annular Rota magnet 64a with which the inferior surface of 
tongue was equipped while being arranged so that the whole surface (in the case of illustration 
top face) of a stator 61 may be countered. In illustration, it is constituted by another object and 
fixed to the inferior surface of tongue of Rota 64. but this Rota magnet 64a may be directly 
formed of the spatter etc. to the inferior surface of tongue of Rota 64. Moreover, Rota 64 may 
be formed in a revolving shaft 63 and one. 

[0073] Here, multi-electrode magnetization of the Rota magnet 64a is carried out so that N pole 
and the south pole may be located in a line by turns along with a circumferencial direction. 
[0074] On the other hand, the stator 61 is equipped with the stator substrate 66 laid on the base 
65. As this stator substrate 66 is shown in drawing 3 , the coil 67 for a drive, the electrode (not 
shown), etc. are formed in that front face by the photolithography method. Here, in order that 
this stator 61 may increase the magnetic flux interlinked in the coil 67 for a drive so that the 
magnetism of Rota magnet 64a may be used effectively, it will act as York for magnetic-path 
formation by forming the field which the base 65 is formed from the magnetic substance, or 
counters the whole stator substrate 66 or Rota magnet 64a preferably from the magnetic 
substance. 

[0075] According to the small motor 60 of such a configuration, the field generated in this coil 67 
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for a drive acts to N poles each and the south pole of Rota magnet 64a by energizing from an 
electrode to each coil 67 for a drive on the stator substrate 66, respectively. Thereby, Rota 64 
carries out a rotation drive around a revolving shaft 63. 

[0076] Here, since the coil 67 for a drive on the stator substrate 66 is formed by the 
photolithography method, its dimensional accuracy and positioning accuracy of a coil coil are 
very high, therefore its property degradation of the motor produced by the precision fall at the 
time of manufacture decreases extremely. Moreover, since the mutual connection of the coil 67 
for a drive and the connection to an electrode are formed in the coil 67 for a drive, and 
coincidence by the photolithography method and adhesion of a up to [ the stator substrate 66 of 
the coil 67 for a drive ] and the soldering activity over the electrode of a coil coil terminal are 
unnecessary, working efficiency will improve and assembly cost will be reduced sharply. 
[0077] In this case, since the coil 67 for a drive is constituted by the pattern of the bilayer of 
the first electric conduction pattern 23 and the second electric conduction pattern 25. as 
compared with the case of a flexible printed coil, the width of face of a pattern is formed widely 
conventionally. Therefore, since coil resistance is reduced, it is possible to pass a big drive 
current. For this reason, sufficient torque will be acquired. 

[0078] In addition, in the above-mentioned example, although the coil for a drive consists of coils 
of one group or two groups by whom the laminating was done, not only this but the coil for a 
drive may consist of two or more groups' coils by carrying out the laminating of the third and 
fourth group's coil further. By this, when each group's coil is mutually connected to Juxtaposition, 
the combined-resistance value of a coil will be reduced further. 

[0079] Moreover, rotation location detection and/or rotational-speed detection of Rota 64 may 
be made to be performed by connecting only the coil of one group in two or more groups' coil to 
another electrode, and detecting the induced voltage generated in the coil of groups involved. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] the first example of the small motor by this invention is shown — it is a fracture top 
view a part 

[Drawing 2] It is the outline sectional view of the small motor of drawing 1 . 

[Drawing 3] It is process drawing showing an example of the production process of the stator 

substrate in the small motor of drawing 1 one by one. 

[Drawing 4] It is the top view showing the mask used with the first conductive layer formation 
process of drawing 3 . 

[Drawing 5] It is the top view showing the mask used with the energization hole formation 
process of drawing 3 . 

[Drawing 6] It is the top view showing the mask used with the second conductive layer formation 
process of drawing 3 . 

[Drawing 7] It is the top view showing the mask used with the electrode formation process for 
electric supply of drawing 3 . 

[Drawing 8] It is the circuit diagram showing an example of the connection of the coil for a drive 
in the small motor of drawing 1 . 

[Drawing 9] It is the sectional view showing other examples of a configuration of the stator 
substrate in the small motor of drawing 1 . 

[Drawing 10] It is the circuit diagram showing an example of the connection of the coil for a drive 
in the stator substrate of drawing 9 . 

[Drawing 11] It is the representative circuit schematic of the coil by the connection of drawing 
10 . 

[Drawing 12] It is the outline sectional view showing the second example of the small motor by 
this invention. 

[Drawing 13] It is process drawing showing other examples of the production process of the 
stator substrate in the small motor of drawing 1 one by one. 

[Drawing 14] It is the sectional view showing the example of further others of the production 
process of the stator substrate in the small motor of drawing 1 . 

[Drawing 15] It is the outline sectional view showing the third example of the small motor by this 
invention. 

[Drawing 16] It is the outline sectional view showing an example of the conventional small motor. 

[Brief Description of Notations] 

10 Small Motor 

11 Stator 
11a Bearing 

12 Bearing 

13 Revolving Shaft 

14 Rota 

14a Rota magnet 

15 Base 
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1 6 Stator Substrate 

17 Coil for Drive 

18 Electrode 

20 Insulating Layer 

21 First Conductive Layer 

22 Photoresist 

23 First Electric Conduction Pattern 

24 Second Insulating Layer 

25 Second Electric Conduction Pattern 

26 Third Insulating Layer 
30, 31. 32, 33 Photo mask 

40 Small Motor 

41 Stator 
41a Bearing 

42 Bearing 

43 Revolving Shaft 

44 Rota 

44a Rota magnet 

45 Base 

46 Stator Yoke 

47 Stator Substrate 

48 Coil for Drive 

49 Magnetic Layer 

50 Insulating Layer 

51 First Conductive Layer 

52 Photoresist 

53 First Electric Conduction Pattern 

54 Second Insulating Layer 

55 Second Electric Conduction Pattern 

56 Third Insulating Layer 

60 Small Motor 

61 Stator 

62a, 62b Bearing 

63 Revolving Shaft 

64 Rota 

64a Rota magnet 

65 Base 

66 Stator Substrate 

67 Coil for Drive 
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♦ NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 9] 
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[Drawing 14] 




[Drawing 3] 





[ Drawing 4] 
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[Drawing 1 6] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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- >^ A R if :/ B (7> n ;v ^ ^® ;t T ^ S 

S-o:)^;w-:/B$mffii 8 }L\m<r>^WnW^^^ 
(Z)[Hieic*jioTS=i<^^;w-:/Bic«4T^«jS«BES 
Blc»^rs«)£^«^a-r^cttci:r}, u—^\A(r> 
[0 0 4 8] s ;i<Dmi:if;^— p^B<z5/t3^->*t 

;io!)»— i?^;v-:/B<D/^3'->«n-i$^ i 4(Z>±aJc« 
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[0 0 4 9] 0 1 2 li. ii^%'9i\Z^^f\<mr^—9(r^%^ 

S^-:$^4 Oilv ^JB>iXT'-^4 1 i:, rOXx-^^ 
4 1 (D*'L>f*fiJCJ^«$n;fettSgB4 1 ar^TSJtCffl;^ 
&n;tttS4 2t, c:<Z>ttSSS4 1 aRtmS4 2JcJ; 
0lBlRpJfiglC^^$nfcS«tt4 3 C(7>lHHgtt4 3 

[0 0 5 0] ±EttSSS4 1 [5lG(a4 3 ^S:*rp] 

[0 0 5 1] JiEa-5'4 4li. Xt"— ^4 1 O— S 

4 4a^WUTV^S. con— ^''^if^y h4 4 aH, 
S^CDS-^. ]S»J#:tc«f3c$n, n-^4 4C0TMlcSS 
$nTV^^;&^ n— :$'4 4 0T®lC**bTlEJgtC. 

-^^4 4«. lHiettl4 3ai-«^JCJI^j«^nTViT'b<t 

a? v^o 

[0 0 5 2] CCT, h4 4.a«. 

[0 0 5 3] cntC?*bT. X7^~i5^4 1^1, ^'-X4 
5±lc»tt^n:featt»;&^^J«*XiF-^^3-i5^4 6 
ai. -?-OJ:JcS:lt^nfcX5^-^Sfi4 7 ^«;1TV> 
iKOXT— i$'S«4 7I1> 8ifMU>S:X5"-^a«l 
6tH»tCbT. l^7lJSH3JC^-rJ:5lC, 7*hUy 

[0 0 5 4] C(?>a-&, X5^— 5^4 1©'^— X4 5RtX 
n— ^''^i/^'y b4 4 aco«:b^^$&fJffiU, Siii 

[0 0 5 5] ±82X^-5^3-^7 4 6 «:»tt^f^ 

t)DJC. X7^-3^S«47^^ HI 3lC5^Ta:^JC, ^ 
-<35«1RH5 0<Z)TiC«ttH4 9S:«;^^ck^lcUT%> 

[0 0 5 6] 012JC:feJtS. X7=~3^a«4 

7 ^oatts, sife^ u ^ ;v 4 8 'BLZsmm^<D^&x.m 

tt. X5"-5^S«4 7 0SffilC, n-yi7 3-i7tLTf^ 
mPt\tziy^)V, V7h:7x^-f h^CO«ft#«:P 

$n^. r.CD«^. ffij&S 5 0 OJJ^^t^. Wx«S i o 
50 2 -^Sia N4 ^Sffi^OT. PVOa, CWD&mz 
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[0 0 5 71 «ViT. XS3JC^5ViT«, »&S 5 0 CO 

[0 0 5 8] XS4lC:feV^T. ^-coSmB 5 1 

[0 0 5 9] -ebT. XS6 5C:feViT. ^m^<r>^»^ 

©»ms 5 1 <o«»3&^ xy^>^trj:oT»*$n 
xasjcT. ±iHm-oite#^ 5 0 

->S^-rSK»l33^;W4 8<0— as. lg3B/X3^— >a 

i;sffi^«^-r'<#a-o»«/t^->5 sffijBSi'^ti 

[0 0 6 0] ttViT, XS9(C:feVir. JKO*-©** 

flclc. SXOittjRa 5 4i)m0i^tl^o 

[0 0 6 11 -eUT, XSl 0{C:fcV^T> HSiC^-fS 
X(7>:7:t h-^Xi^^ 3 l^^g^LT, COmx©»ak»5 
4 UT. fiSfflSSS 5 4 a;5»«J^ft$n^o 

[0 0 6 2] XSl iic43ViT. ae^c^-rsH 

<D:7:t hVXi^3 2^ffi^L'T, ±j^L;^XS3 7lyMX 
SB i:R«co^jeiC«koT, Sx<0«Sa 5 4 O Ji*^ 

[0 0 6 31 »V>T, XSl 2JC:feV^T. ||XO^«/^ 

4 7(0affi±#*«^.t:^«C, /^:5^->»Blffl©SH<0 
[0 0 6 4] Sa(C. XSl3JC:feViT. 0 7lC^-r» 

ra(07:rhv;;^^3 3$ffi«UT, »Hote«H5 6ic 

[0 0 6 5] ;^><LT. m-0^m/^^->5 31&.Um 
X(03l«/^i5'->5 5JCiOfllfiE$n'5ffiIti^3-f ;i/4 
8tt> ±TJcai^-5S-<03J«yt:5r->5 3Rt;mx© 

mw^^^—ys say^-iJW^^—y^z^^&SLm. 
<o«^6e<o3^;i/d^ '^:n^nsvMc0 8tc^"rj:3 
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^n^nmai 8co-otcSi^^n^;itJc>iD. =« 

CDK»ffln-r;i/4 7;^««l*$nTli^« 
[0 0 6 61 c:cD<}:3>a:«^(0/M!^— 3^4 OlCcfcn 
tf. Xx-i$'Sffi4 7±cDSKS(lffl3<;!/4 7lC«LT 

;l.4 7lr«^-r^l8»dt, D-:$^^5f^.yh4 4a(0# 

i(? 4 I5rt£«i 4 3 (D^ 0 -ciHiSEE&'r ^ o 

[0 0 6 7] 7.5^-:$'S«4 7(DT{reS$n 

feX-r-!5^3-:2^4 6*)tttX5^-3^SS4 7 ±lw?^« 

ti^z:t\zrsi^. rt^. ffltttH4 9(o«'&Jctt. /^y^ 

B — ^ tU—^^J^^^y h4 4 a aKOrB^CD^^^y;^!^ 
[0 0 6 8] CcoS'&t), 0 9lC^b^X5^— ^^S«<i: 

<Dzi^)v^j^0LVfiL^. mi 3coxs3*^ei 3sao 

[0 0 6 9] JinjCj:0, ftSf^at^^-^Uffi. VfiRt^ 

Jl, (0^;i'-yAc7)3-r;VO^cD«'&JCtt:eUT, 

ii^j^sn, c:<DSijcomffi^«iffimffii:bT. n-:$^4 

[0 0 7 0] 01 5«, 3^<omH 
co^JfiW^^UTV^^. 'r:/^:*:)^. 01 5tC:feV>T, /h 
6 0 ¥S^:^T— 5^ 6 1 ^KDX'r—^ 
e l<D^'bi^jSi\zm^^nftmS:6 2 a, 6 2b<i:. C 
4(? <3DttS6 2 a. 6 2 b lC<fc 0 lHie"SI|glCXJt^ ti;tlHlte 
«[6 3i:. C(OlHlC«l6 3lcB«$nfcn-t5^6 4i:;5> 

[0 0 7 1] ±IEttS6 2 att. I5J««ft 6 3 S:g:&[6llC 

tix^^^. :$inmm\z^^^m=e-^ e o\t. ccosas 

6 2 ad^ffi^SnTV^-S^ScO*. aiRZ/0 2lC^bfc 
[0 0 7 2] ±i5n-^$' 6 4«. Xt^-^ 6 1 O— B 

5» (H^oa^, ±M) ic^tifii-r^»<i:5icffia$nTVi'5 
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\i7.ny^&^\z^om&^tix\^^xt>^\^K ^fc. a 
-^^64tt> mmMs zt-mzmgL-^nxi^^xh^ 

[0 0 7 3] dC-C, D— h6 4 

[0 0 7 4] cniC^JLT> X7^-:$^6 1Ji, ^— X 6 

^)'jtf^y>(mz^^x. ^(r>^m\zmmmzi^)v^7 

<D7.J~^ 6 1 ^t. D— h 6 4 2i<r>m.ti^^ 
T^:^ h 6 4 a Jr^rpj-r^«i^:0^ ^^m^^"^^^ 20 

[0 0 7 5] z.(r>^oUm^<r>f)r^m'E-9 o\z^n 

[0 0 7 6] dd-C, X^-^Sfi6 6Ji<7)I^«j^ZI< 

^^-^(Di^^9iVci)mitx{i^fs,<-n.^. ^rc. Kisffl 
ii<;i/6 7<^ffiS(Dje«&r;aajc^*rsje«?&^ :7;r 

'\(^»«f^i8^. ::i'1)V%W^^(K>W&\znr^/\>^ 

[0 0 7 71 di^)»^. mmmn>()v^7\t,. m-<om 40 

[0 0 7 81 ftt. ±ia^«tWlC^ViTtt. S»ffl3'f;V 
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[0 0 7 91 fi»^?^JU-yo3-f;i.©^'&(0->/ 

- :/co n ji. {c^^-r ^ ^emjE s:«imT -5 c t <t 

[0 0 8 0] 

m 1 1 ^^miz^^fi^m'e—^om—ommm^^T 

[0 3] SlCD/jNS^-^lC*5tt^X5"-:$^S«<7>«5t 

[0 4] asom— cD^jmsj^^JcxeTflM^ns-Tx 
[0 5] 0 3CDMm:^3f^d6xeTffiffl$ns-7x^?£^ 

[0 6] gI3(Z>«-a)»«»?^*RXSTffiffi$n^VX 

[0 71 ms(Di^m^mm&xmxmm^n^'^x^ 

[08] S10/jNS^-i5^lC:fett-5K»ffl3-f;K7)je» 
[09] 01©/hS^-;$^lc:fett*X5^-3^SScOffi<D 
[010] 0 9<7>Xx— 5^S«lCi5lt^»ffi»ffi3< ;ko 

[01 11 01 O(7)tg|i(c<l:^3>r;vo$ffi[nis&0T» 

[01 2] *5!^iCcfc^/hS^-5^oSx(D^Mfiaj$^ 
TSEBS»rffi0T*^». 
[013] 01<7>/JN^^— ^IC:fett^X5^-^StR<0« 

jgxsoffiow &JB;*:lc^i-xS0T?^ s . 
[014] 0n;>/^a^-^5^^c:fe^tax5^-:^Sffi©s 

[01 51 :$:^m\zj:^n^m'e-^<Df^^<onmm^7R 

r«BS»rffi0T*S. 
[016] fe*a)/hS!^-3^<^)-«&^'r«EK»r®0tr 

1 0 

I 1 X^— 

I I a fftsas 
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